Autophagy induction is a survival response against oxidative stress in bone marrow-derived mesenchymal stromal cells.
Bone marrow-derived mesenchymal stromal cells (BMSCs) are being extensively investigated as cellular therapeutics for many diseases, including cardiovascular diseases. Although preclinical studies indicated that BMSC transplantation into infarcted hearts improved heart function, there are problems to be resolved, such as the low survival rate of BMSCs during the transplantation process and in the ischemic region with extreme oxidative stress. Autophagy plays pivotal roles in maintaining cellular homeostasis and defending against environmental stresses. However, the precise roles of autophagy in BMSCs under oxidative stress remain largely uncharacterized. BMSCs were treated with H2O2, and autophagic flux was examined by means of microtubule-associated protein 1A/1B-light chain 3 II/I ratio (LC3 II/I), autophagosome formation and p62 expression. Cytotoxicity and cell death assays were performed after co-treatment of BMSCs by autophagy inhibitor (3-methyladenine) or autophagy activator (rapamycin) together with H2O2. We show that short exposure (1 h) of BMSCs to H2O2 dramatically elevates autophagic flux (2- to 4-fold), whereas 6-h prolonged oxidative treatment reduces autophagy but enhances caspase-3 and caspase-6-associated apoptosis. Furthermore, we show that pre- and co-treatment with rapamycin ameliorates H2O2-induced caspase-3 and caspase-6 activation and cell toxicity but that 3-methyladenine exacerbates H2O2-induced cell apoptotic cell death. Our results demonstrate that autophagy is critical for the survival of BMSCs under oxidative conditions. Importantly, we also suggest that the early induction of autophagic flux is possibly a self-defensive mechanism common in oxidant-tolerant cells.